C ardiac syndrome X (CSX) is a clinical entity that has three characteristic features: 1) angina or angina-like chest pain with exertion; 2) ST segment depression that can be induced by treadmill exercise testing, or alternatively, a pathological thallium scan with normal coronary arteriography; and 3) no spontaneous or inducible epicardial coronary artery spasm upon ergonovine or acetylcholine provocation. [1] Although the exact mechanism by which CSX develops, remains unclear, coronary microvascular abnormalities, silent atherosclerosis and endothelial vasomotor dysfunction have been suggested as possible contributing factors. [2] Abnormal coronary arteries with atheromatous plaques and intimal thickening have been observed in intravascular ultrasonographic studies of patients with CSX. [3] Therefore, the ethiopathogenesis of CSX may be similar to that of coronary artery disease (CAD). Inflammation has also been accepted as one of the important mechanisms in pathogenesis of CSX like CAD. High-sensitivity C-reactive protein (hs-CRP), intercellular cell adhesion molecule-1 (ICAM-1), and vascular cell adhesion molecule-1 (VCAM-1) were found to be elevated in patients with CSX. [4, 5] Pentraxin-3 (PTX-3) has emerged as a novel marker and is thought to be more specific to vascular inflammation than other proteins in the pentraxin family such as CRP. [6] Pentraxin-3 is synthesized locally at the inflammatory sites by endothelial and smooth muscle cells or by monocytes/ macrophages upon exposure to primary inflammatory signals. [7] PTX-3 is a biomarker of atherosclerosis and correlates with the risk of vascular events. [8] Serum PTX-3 levels have been found to be elevated in patients with unstable angina and non-ST elevation myocardial infarction, [9] ST elevation myocardial infarction [10] and heart failure, [11] and adverse cardiovascular outcomes. [6, 11] In the study by Buyukkaya et al., [12] they measured and compared serum PTX-3 and hs-CRP levels in patients with CSX, CAD, and controls. The CSX group had significantly higher PTX-3 levels than the control group. However, there were no differences in serum levels of PTX-3 between the CSX and the CAD groups. Similarly, the CSX group had significantly higher hs-CRP levels than the control group and there were no differences in levels of hs-CRP between the CSX and CAD groups. Serum PTX-3 levels were positively correlated with hs-CRP levels. In summary, they concluded that PTX-3, as well as the known inflammatory marker hs-CRP, was elevated in patients with CSX. This was the first study showing the role of PTX-3 in patients with CSX. A limitation to their study was that they used a hyperventilation test instead of ergonovine or acetylcholine provocation to rule out coronary artery spasm. It is less sensitive in detecting coronary artery spasm when compared with ergonovine or acetylcholine provocation.
Endothelial dysfunction and impaired coronary microcirculation are two main entities speculated to be responsible for CSX. The association of inflammation with endothelial dysfunction has been well established. The study highlighted above showed that inflammation plays an important role in pathogenesis of CSX. It can be speculated that PTX-3 is important marker and it may have an important role in a variety of cardiac diseases like valvular heart diseases, hypertension, atrial fibrillation, and stroke. More studies are needed to determine the role of PTX-3 in cardiac disease.
The mechanism whereby PTX-3 is associated with cardiovascular diseases and cardiovascular outcomes is unclear. CRP is a short pentraxin produced in the liver in response to interleukin-6, whereas PTX-3 is a long pentraxin produced by inflammatory and immune cells in to the presence of interleukin-1. [7] In addition, PTX-3 is also distinct from CRP in ligand recognition and innate immunity function. [7] It has been shown that, unlike CRP, PTX-3 may be part of a protective mechanism in vascular repair. [13] PTX-3 binds and inactivates fibroblast growth factor-2, an angiogenic growth factor responsible for smooth muscle proliferation in atherosclerosis. [14] PTX-3 may be elevated in vascular injury as a protective mechanism. Very high levels of PTX-3 may indicate a more severe vascular disease state, explaining its ability to detect increased risks for adverse outcomes. [6] In comparison with hs-CRP, PTX-3 seems to be a more specific and sensitive marker in cardiovascular diseases. Recent findings indicate that measurement of plasma PTX-3 represents a more effective means for early risk stratification compared to hs-CRP in patients with myocardial infarction [15] and chronic heart failure. [16] The superior prognostic value of PTX-3 might result from a higher specificity of PTX-3 for localized inflammation and damage in the cardiovascular system. In a recent large scale study, rosuvastatin lowered hs-CRP levels but, significantly raised PTX-3 levels. [11] In conclusion, elevated plasma PTX-3 is a potential cardiovascular risk factor. More large-scale prospective studies are mandatory to determine the cause and effect relationship between elevated plasma PTX-
